much more liberality.* Thus we are no longer limited, in our thinking here, to the concept of epidemics or even to the concept of infectious disease. Our own simple definition indicates that modern epidemiology is concerned with the circumstances under which diseases occur: where they tend to flourish and where they do not.
This broader meaning does not subject the word to too much stress, for its derivation, coming as it does from epi-on or upon, plus demos-people, plus logos-treatise, connotes the basic fact that epidemiology treats with something that has been thrust upon the people, a something which might be a smog or a heat wave, but which does not have to be an infection. A related term is "endemiology," which I do not find in the dictionary and which might imply something-like bad habits-already in the people. An important implication here is that we are dealing with something, presumably undesirable, which affects more than one person. In other words, we are dealing with a blighted population, whether that population be large or small. But whatever one wishes to call it, our concept of epidemiology implies that disease is more than a personal affair. In its study we become concerned with the mechanism of the occurrence of human blights and how the factors responsible for them may be measured.
Thus all kinds of human blights, all kinds of diseases-cancer, benzol poisoning, alcoholism, drug addiction, automobile accidents, and suicideshave their epidemiology or endemiology, or at least they should have. It may be trite to add that an important reason for engaging in this study rests on the fact that if epidemiology is concerned with the circumstances under which disease occurs, then before one sets out to alter these circumstances in an effort to prevent disease, it is well to know beforehand what they are and what their significance may be. In this fashion epidemiology is the backbone of preventive medicine.
According to some, notably Professor Gordon' of the Harvard School of Public Health, the concept of epidemiology is essentially one of medical ecology. This is mentioned at the risk of our becoming entangled with more * In Smillie's textbook of Preventive medicine and public healthu modern definitions of epidemiology were as follows:
Epidemiology has been defined by C. 0. Stallybrass as "the science which considers infectious diseases-their courses, propagation, and prevention." This definition considers the field of epidemiology in its narrowest sense. Dr. W. H. Welch, once called epidemiology "a study of the natural history of disease."
A more comprehensive and modern conception of epidemiology was expressed by W. H. Frost: "It is the science which considers the occurrence, distribution, and types of diseases of mankind, in distant epochs of time, at varying points on the earth's surface; and secondly, will render an account of the relations of these diseases to inherent characteristics of the individual, and to the external conditions surrounding him and determining his manner of life." definitions, but it would appear that the use of the term "ecology" here has the advantage of implying broadly that this description embraces the struggle for survival of living things, whether they be tubercle bacilli, plants, or animals, or man. But it introduces a biological rather than a clinical slant to our subject, and so in offering this point of view, one should decide whether one wishes to approach this subject as a biologist or a clinician. In the latter connection it should be recalled that disease in man is not a bacterium, or a virus, or a poison; neither is disease a lesion, or disturbed physiology, or a set of symptoms, or a clinical picture; it is a summation of many features which produce illness in one or more individuals. Disease or disability is thus a process, in which it is convenient to visualize a single cause, but usually there are a variety of causes, a few of them familiar, others quite obscure. In an effort to illustrate this point, we can turn to an old agricultural simile-diseases, like crops, are dependent upon the seed, the soil, and the climate.*
The seed represents to most of us something that is tangible. when it comes to noninfectious diseases such as peptic ulcer or coronary occlusion, we are often in greater difficulties if we try to consider the situation in the light of a single measurable cause.
In all of these conditions, man's resistance both from an hereditary and environmental background occupies a dominant position as regards the diseases to which he is liable to fall heir, and so this brings us quickly to a consideration of the next item, the soil, which, according to our agricultural simile, is the condition of the host. To the clinician, so-called host factors represent man's resistance and his ability to cope with or succumb to infection, injury, or insult. Man's vulnerability is much more difficult to measure or titrate than is the "seed" in terms of dosage; and vulnerability is often impossible to deal with therapeutically in the same manner as one might treat a bacterial infection with an antibiotic, or a case of poisoning with BAL. For this reason, therapeutists often maintain an exaggerated view of the importance of the seed in comparison to that of human resistance. For it is only natural to emphasize the things that we can comprehend or handle rather than the things we do not know and cannot measure, much less comprehend. Nevertheless, the use of skin test (Schick and tuberculin tests) surveys, and the new approaches to serological epidemiology do represent measures of man's resistance; and, therapeutically, the use of immunization procedures, vitamines, and hormones, shows how one does "treat the soil."
A third factor is the climate, which is the environment to which both seed and soil are exposed. Obviously, there is much that cannot be measured here also. In fact, it has been said that epidemiology has no more right to be considered an exact science than has meteorology. Both deal with nebulous things. But, at least epidemiological climates can be divided into two parts, or they have been, i.e., so-called macro-climate and micro-climate. Macro-climate is climate in the ordinary meteorological sense, i.e., temperature, rainfall, humidity, etc. Micro-climate is the sum of those intimate living conditions, socio-economic or domiciliary conditions in which a given individual finds himself and which affect his exposure to illness and his resistance against it. It includes those actual details of rural or chart is much better for this purpose than a long, written history. The type of chart which has been employed is perhaps best illustrated by a sample diagram (and its explanation) one of which appears in Figure 1 . Here is depicted a "case" seen in the New Haven Hospital some twenty-five years ago which can be regarded as a simple case of lobar pneumonia in one sense, PAST indicate these with a series of legends which stand for different illnesses). The major points are that one can see at a glance the size of the family group, the general character of the health of its members, the relationship which certain events bear to illness and which multiple familial illnesses bear to one another. It culminates in a major illness in an individual who, either through bad luck or bad management, was perhaps in a somewhat vulnerable position for the contraction of pneumonia, and in whom the physician's responsibility would seem to be more than that of treating pneumonia alone.
but as a complicated case in another (epidemiological) sense. To illustrate the two points of view let us consider the pathogenesis of this case of lobar pneumonia in an adult of thirty-five years of age. As far as the practitioner of curative medicine is concerned this case of lobar pneumonia is an acute and serious illness caused by the pneumococcus. The pneumococcus is the only etiological agent with which he is immediately concerned, because by bringing to bear his knowledge about this agent, he can proceed at once to a rational method of treating the patient. To the clinical epidemiologist, the case of lobar pneumonia is still a pneumococcal infection but besides this he may wish to consider how this infection came about (or at least how it was conditioned) by a long train of preceding events which may date back several years such as, for instance, the patient's loss of employment three or four years previously; his subsequent growing tendency to chronic alcoholism and vagrancy; his neglect of his family of four children who are now housed in poor and damp living quarters; his recent exposure to a familial epidemic of colds which started among the children, one of whom now has acute otitis media, his own contraction of a cold; his attempt to cure it with alcohol resulting in a night on a park bench, and pneumonia. According to this point of view the pneumococcus brings up the rear in a long chain of events; it is a secondary invader so to speak, almost a final invader.
It is easy to see how it is only another short step from the family to a small community and how the country doctor has some advantage here, an advantage which goes back for centuries. An example is our own Nathan Smith, who watched the comings and goings of typhoid fever in the early nineteenth century in the towns and villages throughout Connecticut, which he had come to know so well.8 In the twentieth century, the number of such doctors declined, but there is no better recent example of this sort of practice than that to be found in Dr. Pickles' book entitled, Epidemiology in country practice," describing his practice in twentieth century rural England.
It would be a mistake at this point to suggest that the task of the epidemiologist consists essentially of observation of patients and their contacts, the rates at which they acquire diseases, and the mere charting of this situation. Actually, as in other clinical sciences, it depends on accurate measurements of one kind or another, their orderly arrangement, and thoughtful consideration. Certainly, the introduction of a critical attitude with regard to statistics and their application here has been responsible for the development of the subject of epidemiology as a would-be science in its own right. In few clinical fields or public health fields has the value of bio-statistics come to the fore more quickly than in the practice of epidemiology and its investigation. British epidemiologists5"" recognized this quite early; and in this country it was largely due to the efforts of Professor W. H. Frost, during the 1920's and 1930's at the Johns Hopkins School of Hygiene, that something was done to transform epidemiology from a speculative type of discipline, into one more worthy of the name of medical science.! However, the type of epidemiology which should be taught to medical students is not an abstract discipline, it is not statistical epidemiology per se, it is a combination of clinical and statistical techniques. For neither the statistician nor the clinician can develop the field of epidemiology alone. The statistician's usefulness is obvious, but the value of his analyses are dependent upon the accuracy with which his data are collected and upon a knowledge of the manner of their collection. The clinician's contribution is less easy to define but he should decide what is or is not important in the situation. A combination of these talents together with those of the laboratory, has given rise to a new clinical science which has been termed clinical epidemiology.2 '9 Indeed, the point to be made here is that the clinician stands in relation to the statistical epidemiologist perhaps as a gardener does to a farmer. They both dig in the ground, but one does it on a larger scale and with machines, the other by hand. The statistician increases the significance of his analyses by increasing the numbers of observations, whereas the clinician can hardly hope to expand this way; instead he has the opportunity of improving the accuracy of his data with intimate and exacting observations and the development of clinical judgment. This restriction of the size of the group with which he deals rests on the fact that clinical talents cannot be applied wholesale without the risk of their being spread too thin to be effective. Fortunately or unfortunately, the amount of personal attention requisite for the exercise of clinical judgment is set for most physicians by physiological limits which cannot be easily exceeded. In the ordinary practice of medicine, and in our efforts to understand disease, we are constantly called upon to practise epidemiology and examine circumstances intimately and this calls for as much diagnostic acumen as does physical diagnosis and good history-taking. It means that it is not only the physician's duty to examine the patient according to the usual methods of physical or laboratory diagnosis, but also to record and examine carefully the circumstances under which the patient became ill-and what is very significant-under which he is likely to become ill again. Here is the fundamental contribution which clinical epidemiology has to make to preventive medicine in a busy age of multiple injections given by a physician who spends much of his day shuttling back and forth from office to hospital with scant time for
reflection.
An example of this sort of detective work can be found in the story of Zenker and trichinosis, which has been told so well by Blumer.' Zenker noted the relationship between the lesions in human trichinosis and those in the pig by the study of one small outbreak starting with a single patient.
The story is one worthy of The New Yorker. It is like that of a detective visiting the site of a crime. Zenker's success was the result of an interest in details under which illness arose and his willingness to go out of the hospital into the setting where his patient became ill. It was his aim thus to place the patient in the pattern which gave rise to illness rather than to regard him as a lone sick individual who suddenly popped out of a healthy setting.
If instruction in epidemiology is to be given in medical schools, the question may be properly raised as to where it belongs in the curriculum. Before attempting to answer this question each school should decide whether the subject deserves to be regarded as a minor medical specialty (for which an elective course in the third or fourth year would probably be the answer) or whether it deserves to be considered as a major subject aimed to condition the thinking of the medical student throughout his entire medical career, regardless of what branch of medicine he enters. If it belongs in the latter category, and the student is to be exposed to the subject throughout all four years of his medical course, then it would be well to make enquiry of various departments of the medical school, such as microbiology, medicine, pediatrics, and others, to determine how much or how little in the way of epidemiological concepts is already being taught in these departments. Certainly in microbiology there is an opportunity to introduce the subject of epidemiology in the first or second years; and in a number of medical schools in this country, courses or lectures in epidemiology either accompany or follow those of microbiology. That is a useful way to "sensitize" students to this subject.
However, in the present report, emphasis has been laid upon what we have called clinical epidemiology which, like other clinical subjects, can best be taught in the clinical years. It has been apparent for some time that third-and fourth-year medical students are more interested in sick people, and in learning how to become an interne, than in abstract subjects. For this reason we have found it advisable to organize the teaching of clinical epidemiology as a bedside or dispensary discussion. This can be done with small groups concerned with patients whom one or more students already know. The discussion starts with the illness and is then gradually led away from the bedside. The object here is to develop an interest in a sphere which lies outside the immediate care of a hospitalized patient. Sometimes this approach appears beside the point to the student, who only wants to know how he can learn to cure his patient. Specifically the teacher is called upon in these discussions to consider the accuracy of the diagnosis and the various diagnostic possibilities, then to point out to the student the value of making a more complete review of the patient's past history than one usually finds in the average hospital record in an effort to find what causal factors exist. This more adequate family history should be taken with particular reference to the circumstances under which the patient has lived and should include an occupational history. The value of conversations with members of the patient's family is stressed, together with the value of studying past hospital records and the records of other members of the family. When possible, a visit by the student to the patient's home is advised. He is also asked to consult with the Social Service Department whose members can review the situation from present and perhaps past angles. In this fashion the necessity for building up the picture of the disease and the setting in which it was acquired is brought to the student's attention. Subsequently, and here one goes over to applied epidemiology, the attempt is made to predict how the situation which led up to the patient's illness might have been altered, and what the future holds for the patient when he returns to his original environment.
In the fourth year a series of lectures can be given, which are aimed to fill in gaps which one cannot hope to cover in a bedside or dispensary discussion. Here a number of important diseases can be presented from the angle of their epidemiology, such as tuberculosis, venereal disease, tropical disease, disease in animals which can be transmitted to man, coronary heart disease, and rheumatic heart disease, malnutrition, etc., with a view to analyzing the circumstances under which they occur and how the circumstances might have been altered. Obviously, this type of applied epidemiology almost automatically leads directly into preventive medicine.
This, then, may give us some idea of what is meant by epidemiology and some of the reasons why it has come of age and why clinical epidemiology is that part of the discipline which, it would seem, would be particularly pertinent for medical students.
